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Fig. S1. Neurodevelopmental gradients in the developing empirical and synthetic brain. Empirically discerned spatially ordered gradients of release and accumulation of neurons in the developing mouse brain (top left) (22). Direction of arrows indicate parts of the brain where an early to late population by neurons occurs. Note that the neurodevelopmental gradients have an origin (grey circle), where accumulation of neurons is predominantly observed early in development. For modeling purposes, each region of the developing brain (outlined by magenta and petrol green) can be characterized by a time window dictating the probabilities of neurons populating each region as development unfolds across time (bottom left -magenta and petrol green curves -black curve denotes the time window of other areas not schematically depicted). Simulation of gradients, and subsequent stochastic growth of axons and connectivity formation, modeled across a 2D synthetic brain (right). Note that simulated neurodevelopmental gradients also have origins (or roots) denoted by grey circles. Patches of the brain that are spatially close to the roots (petrol green) will by populated by neurons early in development, while patches further from the origins of the gradients (magenta) will be populated in later stages of development. fig. S2 . Note that models with lower AIC values are favored. Drosophila brain drawing from (6). Fig. S4 . Examples of actual and predicted strength of connections for the different models across brain connectomes. The predictions are based on parameters that were exclusively estimated in the synthetic brains that were developed in an heterochronous spatially ordered (deep green Xs), heterochronous spatially random (petrol green diamonds) and tautochronous (light green squares) way. Note that these plots depict one example of the predictions across the 1200 simulations. For a comprehensive summary of the fit between actual and predicted values across all simulations, see Fig. 4 . Note that the reported AIC and R 2 values (see fig. S2 and S3 and main text) are based on the RSS between such actual and predicted strength of connections. Note that some scatterplots are not very densely populated while others are densely populated, since the number of connections (and hence data points) of each brain connectome varies. Drosophila brain drawing from (6). Fig. S5 . Examples of the projections of the empirical brain connectomes to the morphospace defined by the global network topology of the synthetic brain connectomes. The 2D space is derived from the CDA analysis. Note that the empirical connectomes are mostly similar to the heterochronously and spatially ordered developed connectomes, but also distinct from the synthetic connectomes. Moreover, the empirical connectomes are more similar to the synthetic connectomes when compared to their randomized instances, while the synthetic connectomes are distinct from the randomized instances. Randomized connectomes were generated by keeping the number of connections, regions and degree distribution fixed and shuffling the weights of the connections. Note that the depicted morphospace is one instance out of the 100 bootstrapped instances. For a comprehensive summary of the posterior probabilities of the empirical brain connectomes, see Fig. 5B . Note that the CDA scores are not normalized and, thus, do not match the values of the scores depicted in Fig. 5 . Drosophila brain drawing from (6). Fig. S6 . AIC values for the similarity of the global network topology of empirical and synthetic connectomes. AIC values are calculated based on the Euclidean distances of the empirical and synthetic connectomes (heterochronous spatially ordered, heterochronous spatially random, tautochronous) in the 2D space defined by the CDA (Fig. S4) . Note the lower AIC values for the synthetic connectomes generated in a heterochronous and spatially ordered fashion, indicating that the heterochronous spatially ordered model should be selected as the model best approximating the global network topology of adult brain connectomes when the different number of parameters of each model is considered. Drosophila brain drawing from (6). Table S1 . F-test values for the predictions of the strength of connections of the empirical connectomes from parameters estimated exclusively from the synthetic connectomes. Values correspond to connectomes generated under the three different scenarios (Heterochronous spatially ordered, heterochronous spatially random, tautochronous). Numbers in the parentheses denote the degrees of freedom of the numerator and denominator, respectively, of the F-test. All values are significant (p<0.001).
